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North Pacific Subtropical High Indexes and Summer
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Abstract: Based on the reanalysis data and monthly precipitation data, in this study, we investigate
variabilities of western North Pacific subtropical high indexes (WPSHI), and discuss the
relationship between WPSHI and summer precipitation in eastern China and relevant circulation
changes. Results show that WPSHI can be divided into three categories, namely, absolute intensity
index (ASI), relative intensity index (RLI) and north-south index (NSI). The upward trend in ASI is
associated with the expansion of area over 5870gpm. The downward trend in RLI accords well with
the shrink of Ogpm line in eddy geopotential height (He). The variation of NSI indicates the ridge
of WPSH oscillates around 25°N. Depicted by circulation anomalies and precipitation patterns, ASI
can not reflect the variation of local relative vorticity of WPSH, but it has close relationship with
EAP pattern. In this case, ASI has the best correlation with precipitation in the Yangtze River Basin.
In high ASI years, north wind anomalies is favorable for less rainfall in northern China, while the
convergence strengthens the precipitation along the Yangtze River and vice versa. RLI can better
describe the variation of local relative vorticity of WPSH, but it has a weaker relationship with the
EAP pattern and precipitation in eastern China. In high RLI years, precipitation center appears in
the middle reaches of the Yangtze River. Conversely, drought occurs in north of Yangtze river with
anomalous north winds over China. NSI can describe both the variation of local relative vorticity of
WPSH and the EAP pattern, and has a high correlation with precipitation in southern and northern
China. In high NSI years, enhanced vapor flux lead to flood in northern China and drought along
Yangtze River. Otherwise, the precipitation is trapped in southern China, resulting from a reversed
circulation pattern.

Key words: western North Pacific subtropical high indexes; summer precipitation pattern;

circulation anomaly



1 5§

IRV B Bty v H A AP b2 AR AR E IR e e TR R 4, HA T AL R 4
E——TaAER PRI R (WPSH, PAF IAREN D, 2 AR 5% 5 G 2 B 47
WES R 2 F AR S R WA 20 tH228 60 SEACH C 4G . BRI, Bl ARSH
AR, EurASY, BAZ AN RERARWRAE GELis, 1963: AEEAE, 1986; Xz
U AN 5% [E B, 20005 Sui etal., 2007). FERISHIZ= LT, WTr55E (1963) fidi, &l
i FH A NEARLEPIRAC BRI R o FEBEE LBk AU R B DR AR WX 1A ke, RE W
it A ACHEE (BRIEEISE, 2001 FRe S A EAE, 2006; J5 [FAEFIEDE, 2010).

EERRRE L, MIRBIEZRSERE. R, b E L2 M2 RNk, X
BEARA AN M | AR SE - X PR RURFAE , 588 1 2R ME X SR L (2 A SR A K, 19865
BEEAE, 2003; TRISAEER K, 20100, fEEIESREMARAL B, BlE SR IRSRN, ALY
B 30° N CLRG I X 4 5 IS FT 4%, KR KB E KT —H, KiTHh R
XA ZIZ W IR SR mIFET, 30° N ARG 5% RANEFE AR N 578 1SS,
KAT sk B /K Jk 2> (He et al., 2001; He and Gong, 2002; Ren et al., 2013). Ti7ER = LAz
BEARA b, B AR A R E AT P R AT R, M R A6 (Huang, 1992),
RN RERS o b — AT AR L, IX B S ARRFE 124K, 7R85 4R - PR 18 AH OGBS (EAP/PD)
TEAE#Y) K & (Nitta, 1987; Huang, 1992; #ZEH#2%, 2011; Huang, 2014).

MEEARPR R b, AT EIE 20 tH4 70 SEACK UK, RIS ZHns: i (Heand
Gong, 2002; Zhou et al., 2009). FHRIfF], [FHAR R EEAAEBRFAE (Wang, 2001 ;
Jiang and Wang, 2005; Leeetal.,2017), Hu %% (2003) &I 20 th4 70 FFAR0)5, KITAEEE
KRB Z pia sy, TR E 677 BRI > B 3, X AR b7 K AR S 7R
WA R R AR FH A K. 21 D)5, s (2015) @i xEN, &l 5 KL
Sl K TR AR AR DG PG R, 175 AR b R 7K UM DG A8 0 S5 35 1EAH G - Huang %5 (2017)
W Il 5 KR R IR R, V4509 5 Bl v A 5C I O BLAE R OGBE X I e . 34h, i
JUFEA B FLE TR — A 28— SR AR Ik 55 &% (Wu and Wang, 2015; Huang
and Li, 2015; Heetal, 2018). XUET DL FYBHES: S b, AT HALXIER, &l
Ab X A7 E TS (Wuand Wang, 2015); J@E3) b, ] i il DX e Ao 2 T AH X i FE i
EWN (Huang and Li, 2015). X 58| S I0HEA£5 04 Brahss, st FElm i msse, 4
NI TR R G EROR IR A BT S E0K (Wu and Wang, 2015).

N T IR AR ACRHE, o EE A gL (NCCC) RAT 112 H BE] s T
BA. SREETREL. PSSR B EIREUA R IL A BRI E R, IR iR Huz
HZEM G2 o R REERE AT, XI5 554 (2012) SR EEFEHO#AT 1 BT IE. BN S,
A (I R 00T LASRAE 58 B R AL A B 1 AR RFAE

R =R AR b, ARSI EFEHENT, € XEISH 5E. FH i
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(Huang and Li, 2015). 45 2% MFEE XKIRMPIA ANTF & LElmfa s, X3, 2R
W Bl A 3 850hPa B, 500hPa 7 A FRiE 2 i KIHBIX. (10°N-25°N, 120°E-140°E) L 9E
A AR X3, I DA DX 2 A 3534 MR 4E %L (Lu, 2002; He and Gong, 2002;  Sui
etal., 2007; Wang et al., 2013; Huang et al., 2017). XFPFEE PH AT 1 X A, 34 5 B AR Ak
MR R, SERERKIT D FUHR K 2 53 EAS¢ (Lu,2002; Heand Gong, 2002). 7E
WS RR e, HIE BRI EE T 0 LIVRHE, SRS (2017) KElm i =4E 2 ag5 i 5IN
BB IR R RO S BRI R AN, WA S MR AR R e SR e B AR A
Huang %5 (20100 M & i A6 95 00 X 22t s SR 4R 280 =5 B8 3 S =Ue HH R 5 XU 3
Yang & (2017) FEm A 4 L4 m KR B OR HS TR S e SUNE R fEfad. ERlS
R AL A ARAE D, (A B e O — B A el TSR S A B P B R N RS R
Ko tbAh, B H TR LIRS P S AT AR X 3K (30°N -40°N,120°E-150°E) [P0 s
FEAE R RAE R =R b A B a4 (Lu, 2002).

BSOS B SO (R e 25 AR IS5 FROWE A0, A7 25 8 Bt R P v OO o e S~ P4 ok e e
Al 5 ARk (Yang and Sun, 2003, 2005) .« SR 11X 4R £ IC 15 B R 7 i) i 42 1) DX BRARFAE
He %5 (2018) RHAMANNIH EE (He) KEERNEIG. EXMUAT, Pahh e
HZFA 5880gpm AL ONEI S TS, RIS HARTEE. MR, 1R S
B HEHTE S AR, PLahhz s T FH e IR e S OE B 2 MK K RIRRA 15 ER .
Py B T R R E S P A 35 B T MR ECA (1 77, & Fa S 3 E B2 2= f KA
KF, FORS LI R AR 8 S Ui o SO RS AUAE B DAS rh [ 5 2 K gl o 7%
Bl KA s R N Sah i m R TR S AR TR AR TR AR AL
SAGHOHATIHZE, H T RIS R B A R RRAE . FEULZ IS, AW ANRIFEHUS b B 2R R
HZFEBEKRRZBATHRY - 5, B KAIRRE, MR T K E R RE . XL
Tt SRS T3 5 Z= K R0 A 1 BT — e 1 R

2 ERERE

2.1 BIEERERITEE

ARSCRTE B 4 (1D BRSO HAER) 19512018 A 160 3 /K 1k
(20 H SR AR 0o A 52 [ [ SRR 7 0 (NCEP/NCARD 241 1951-2018
SERFENTER, BEN R EEY . KIHLL K IREEE, RN 2.5°%2.5° (Kalnay et al.,
1996) o FERIUAR LI X % 4F- 43 B 2= 5RO, A SCERR fir A7 P BB R EUR 2= (6-8 )11,
RS PIEL R 19512018 4E A FIME N AESS
2.2 EISEHEX

AR T, B R 5880gpm S EACKAIR R EEZ), SR A L0 1)
KA EPGILAFPE X IR IE TG 5880gpm 45 =4k, 1ZAnHELER IR Bl = s B AAEE AN SE (i
RESE, 2017). 5 FIRT, KB SCEDEI 2] 5870gpm 28 28 75 (b SRt A g 75 ) 7 i 5,
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He %5 (2001) tHARYE 5870gpm SH{H L LRI ST FIULA SR 5870gpm SF{ELZL, & X
Al R

(D frAm SRl SRR 2 SUXFEECN 10° N-80°N, 110° E-180°f1 X Ik A,
500hPa A% K T-55T 5870gpm (114 i T 4H R ) DX 3 AR 2 A

(2) e B T R R AR 5 SUZARHCN 10° N-80°N, 110° E-180°f X 1k N,
500hPa iz K T-45 T~ 5870gpm 14 s T 4 B FR) X S8t AR 5 12 s A A AH % T~ 5870gpm
ZEAA I ARFAZ A

(3) A E R TREIETEE 8. & GZIRECY 90° E-180° YIXIK KN, 500hPa fif
# 5870gpm S Lk i VG T BIA ML B ML . A PUE AL E AL T 90° E BAYE,
T 90° EARE

(4) AR E T Rl A AR 2 SUZFEECN 10° N-80°N, 110° E-180°H) X Ik,
i FE 1 500hPa ALK T4 T 5840gpm, K37k 500hPa Zifa KGN 0 (u=0) H.
LB 37 B RS ERE (Oufdy > 0) kS sUFTAELE RE T ¥4

RN HEEERE T, AXS% T He %5 (2018) MEISTEECE X, K 500hPa %44
MALAEELS 0 -40° N 4B RSP 2 ZE0E A R s R sl Ar 34, e S e A
T

(5) B RN R AR SUZFEH0N 10° N-80°N, 110° E-180°f] [X 3
P, 500hPa PN T-45T Ogpm MRS 5T LR A X I #X 2 A

(6)  RBNArH i B R T Al SR AR € UZFEHCN 10° N-80°N, 110° E-180°(1) [X 15
W, 500hPa AN H K T-46T Ogpm AR fUFTALRU IX IR AR 5 12 R BN L 34 1)
FAZ A

(7 B AR & TR TS I8 2 SGZIEH0N 90° E-180° HIIXIH P, 500hPa
PENAL 3 Ogpm S5 {E Le A% VU BT BIA ML B AR . 5 P E S ATIA ML E AL T 90° E LA
7, MR 90° E L.

(8) Rzl s A B = T Bl A 28 4. € SUZFEHTN 10° N-80°N, 110° E-180°H XI5
W, 3% 1 500hPa #8047 3K T4 0gpm, 3% L 500hPa 4 i) JRid A 0Cu = 0 )
HILPE W7 2 e e (Ou/dy > 0 [k s BT e 4h FE 1 P35 4E

IR RS IE, AR SO 35 v B FE B S AN s A 35 v B P T IR e T AR I o
FRBUR AR 2 PR L BRTHT b o BRSO PG AT HR AT AL B, R IR B, RIS AR 4K
NIE R RN 1Z A B 2R AR TR S AAE P R, BBUE RO, R v e dm
R, RZIMR.
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K1 BAmEEETN CGOBE, WRZMPAFR) DR HE SR N GRE, STRAMMAAR F
() MATEEL (b) BRI (o ME AR (O FEIBEN T “o” AR —EA P2
Kz (R AAE O 2 L
Fig.l The time series of the WPSH (a) area indices, (b) intensity indices, (c) western boundary indices, and (d)
ridge indices defined by H metric (bars; with left y axis ) and He metric (line; with right y axis). " represent the
correlation coefficient between two groups of indices in the same graph

ANTR BB R e U B AR A0 SR FR AL, PO SRR LA BCE LR Fa i ) e 37
1R . WEIHRATE, EMHEEERET (B AHREL, RN , @S mifEs
(E 1a) B2IHIEM ETHES, XMEAER mRERS (B 1b) DU E AR (8
lo) FHAFHRBL, XRY, MuBmmEMERE, )L HERS R, 57K, s
e, X152 BRI 7SS - —5 (Zhou et al., 2009) ; BRI AL IEEUN AR LA FEA L,
Bl ErA 4 HSE 25° N, #£20° N-30° N XA EALIRY (B 1d) o fERahAr 3 & s &
N OCE 1 ZREsEg, SR, ElE AR s R R I B TR, R
SETE 20 40 80 AEARF IX Pk A @ B s 1 A = P88 R AU AR P LAE , BARTE
80 FARAT PG s F A AE LT a s, SRMITE 1983 SEA BTG, PHE ARt Rl @l i

PRS2 P NS, WP & T ElE LA T 208 48/ s rIRaES
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Lrb s TRl S R R LA B AR, HRBNAL R T R R e H S A A R R R
A BRI HCE ORI AR — B0, PR R I AR OC R0 0.89, BEFEEIT 99%. X ik
LR e A2 R A 7 b B e o 2R PR AR LA S00hPa KU TE NS, 1 K R X% A F A 34 0 B 1)
BEFEVLER (He etal., 2018).

1 B AR AR

Table 1 The correlation coefficient among different WPSHI

A EEERE (HD PeshhiAER (He)
iR%L WA B PEEA B4% | R BT A B4
iR 5 a2 a2 = iR = iR
TR 2L - 0.95%%  (.88%*  -0.26* 0.12 -0.03 0.25%  -0.33%*
kT
il R R - 0.79%* -0.21 0.13 0.04 0.23 -0.29%*
EEE
) [EEEI=EiE - -0.29% 0.21 0.06 0.42%%  -0.39%*
HLFREL - -0.26* -0.16 -0.23 0.89%
RS - 0.74%%  Q.71%*  -0.43%*
ot TR A - 0.35%%  -0.27*
P
[EEEI=EiE - -0.47%*
(He)
HLFREL

*REMRABEE LRI 95%
QR MR RBEF OB 99%

NHEA FIR TR B R R, RIS RHOEATIHR, BAT A R =i 8e 16 1
R ABEAT 7. R 1A, RS EEEET, BlmmAREE. s s
RABE = Z AP R R B 1 0.7, BEKE ST 99%. 0% m R T H &
fRE. IR RS P AR E (R R Rk, BEWILE S00hPa £ 35 e 5 _E il e (1 78 1 5 i L
PRI R Ao AL TR =Fa ez AR A e, Bl 2 e 5 2t = MR B e &
HBCT 0.3, Blmrgdedy i AL B ARt S Bl s B A BRI R BN . e Bh AL
WBEET, BRI IEECS B =T R R B A AR R R EDOA R 0.35, HE] = A
HGmETREL PO R Z AR R H 074 5 071, BEEAGHT T 99%, Kk,
ALV EIRBI AL 3 R N IX =R Sth 23— B2 . BLAh, a3 & T A LR
H 5 A T HARFR B AR DG RBCEMR T 0.5, BHIEMRENN A & T RlmE LN IRk
SR KN R ARk R WAL R

T PR BB N R, B VAEMME &I L, PIE K REUEE] 0.89, R
S AR AL, RS IRHC B AR R AN T 0.5, R AE PR & T AR SR
SR ERRECZ ], EAIRAAHR REEEIE T 0, XMWY 1, ERMER] R AR A
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JE T R BN 7 3 e P FE R SR PN 8] (0 B2 A 2R o AR EL T 38 s B8, PRahAr 3 22 b 1 Ay
KA KPR FEPR- PR E 5, X BMERR-FEACRE 5 AT A D) T 2 BRAR I 520
(Wu and Wang, 2015; Heetal., 2018). Kk, f/AEEEE FHOEIEHAfEE. mEER
AR VO GRS S 1 2Rk R (S S, M3 E 8 i s AR SRRl &y
BRI ERR T 5 2R ARG T
WHEHISCIRE, ASCKEIR a9 3 R3E, 7508
(1) xR e, WS mEERE TR S EAEE. RS LITH R
WRIRBOEI A = B, FlR B A SRR . AN T A AR SRR E
(2)  AHXTBREEFRHE. WIEMAAH LR N ES mARTES . SRR H SR
BESRARHOE L B AT, Fik B van K el AE A BRAR IR T AR 2R . AHX T AR AR
AR
(3)  FAAb4R%. BIEMMEE NRERIES. RO AR R LA E AL .
NTTAER 8, o SO X M 73 2807 X, FFafe Oy 4 B2 B2 & T 1 i va T AR AR Bk 4
X R EFEH, R AN AL T RN B RS AR TR B AR SR FR A, kI S B R T
R AR B LT 5, RIRW Bl 5 R WIRRAS AR ARAE, B AN R B e de 2 S v
HERBFEKZIARR SR,
3.2 Z=AEISiEHEITLE
2 1951-2018 N A 2REIE R EEUE K 8 5 &I 8 4F

Table 2 The highest 8 years and the lowest 8 years of subtropical high index in 1951-2018

i {HA fRAE4F

2010, 1998, 2017, 2015 1984, 1967, 1974, 1956
2%t 9 AR

1983, 2016, 1987, 2014 1971, 1972, 1964, 1965

1983, 1995, 1998, 1987 2012, 2016, 2018, 2006
LI EEE R4

1988, 1993, 1980, 1966 2001, 2002, 2000, 1986

2007, 1968, 1974, 1973 1978, 1961, 2018, 1984
[l o5

1966, 2008, 1959, 1983 1963, 1981, 2004, 1971

MRIE R, S HUE R R SRR 8 43K 2 R RIEFEHCERGL, Laxd s 45
$AE 2010+ 1998, 2017 FIEF K, MFE 1984, 1967 1974 Ffe/N; FIRT5R B FEEAE 1983,
1995. 1998 4Fi K, 2012, 2016, 2018 Fig/); FALIREAE 2007, 1968, 1974 fFEi K,
1978, 1961, 2018 Fi/Iv. &l 2 RIRH & &2 E| s iR BB = i) 3 4F S EUERARK) 3 4F
H1 500hPa fi % 5870gpm SH{E L (B( 500hPa $EZNA7H Ogpm SF(EHL) FrAbIRAES . B &R %1,
TEAMRSS I, 5870gpm (L i KL T 130° B A LAL, ahfi®h Ogpm 25 0] 7 {
ZIREGTE BT, TR AL RIS R AN, Bl ErA LA T 25° N A
Ao FELERT SRR BB B = 3 SRR, 5870gpm SR £ T I X i AR Ak, S5 2k ml
[7] PG A A1 22 35 6 R LA b R e B M s T AEFR HOR AR 3 b, 5870gpm SHEZE R4
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AAEFGIR T, HRTRAES RSB i 5870gpm S5 HZ . AR5 B 48 2
) 3, BN Ogpm LANREIE A 2 b E AL R Fe WIS 3 A, HiahhH
Ogpm ZE{HLE R 135° E KA. MHELT 5870gpm Z5{H 2k, PLahfiA O0gpm ZE{H LKA bVE
FlE/N . R A iR Em R, Bl S ZAERE 2 30° N UhIX: AR EUm e, Bl sra 2k
IR ZE 20° N 7, X SETHEPT IS 2 s ElSE 25° N AT ARG ESB AR . I
Gb, AR TR RS AR SRR BB AT, RS AR D), MR ALIRECRILN, &l
EARREPUH 2 140° E Ay, Ul WY R s B 2R 4R 80 5 M AL e HUR AL BN AT

(a) Area(H)

90E 120E 150E 180
(b) Area(He)

90E 120E 150E 180
(c) Ridge

60N
50N A
40N -
30N
20N -
10N

90E 120E 150E 180
K2 Ca) i am ARt i (2060 BLRRMIRRT (Bt) H=5870gpm SFELCRDL; (b) AHXT 325

FREAE A 5 5 (1K He=0gpm SE(E LRI : (o) BIALHREUAE fhi 5 5 I IRIN H=5870gpm “FEZIRAL . 4
SRRFOR RSB R (%) 3 SEMIN S EZORG, MR R s (B AK) 3 FHI RN AEE L
SFRPRZS, BESRRIR 1951-2018 FAH M EHL RS

Fig.2 (a) H=5870gpm in high ASI years (red) and low ASI years (blue); (b) He=0Ogpm in high RLI years and
low RLI years; (c) H=5870gpm in high NSI years and low NSI years. The thin solid line represents the
corresponding isoline of indexs in highest (lowest) 3 years. The thick dotted line represents the average state of
the corresponding isoline of indexs in the highest (lowest) 3 years. Lines in black indicate climatology results

(averaged for the period 1951-2018)



NHFEW AR B S TS KRR BT, A0k B SR8 S R REYy . S
PRBNAL 335 UL AR 3 BERE AR DG T 2 [A] R 06 FRBEAT 1 18 o X AS [ Il s 48 0 5 A 6] 2 IRl s
AAZ 0 X3 (15°N-25°N, 120°E-140°E) ~FI345im FERIAR O REGHAT UM (8 3) KB, 4
X 5 EE i A X35 850hPa -1 FEAH K RECH-0.26, BEASEEEEIE 95%, MARX 5 EHE 45
[X 15 850hPa V¥R FEAHIC REUN-0.65, BAF LML 99%, X5 EE FE % 5 il & X 33 850hPa
T PEE (1) SRR D B N 2, KSR B e 1 8 skt 3 1 v S AR B e . i R AL e S
[X 35k 850hPa /4 5 20 3% IEARSS, AHCRHCH 0.53, FEALHGE0 3 It I 25 Bl v e i B 1)
B0, B R R SRR R RIS . = 2R E S00hPa VIR AEER URFIE, AHOG
FHUTHIN-0.41 -0.54 F10.69, HIXTSRETEH. FIILIRES S00hPa X 3T 3503 FE R AH Gk
e T A SR BE TR A, ARG SR LR 205 P LR e B A R R s DX R R M P9 AR A

%3 RIEEESAREZRE RO (15°N-25°N, 120°E-140°E) 73R FE AT < R 5

Table 3 correlation coefficient between WPSHI and relative vorticity averaged over core region of WPSH

(15°N-25°N, 120°E-140°E) in different levels

2 oxt i R HR A X 5 P 4 5 [l zE
850hPa j % -0.26* -0.65%* 0.53%*
500hPa j )% -0.41%* -0.54% 0.69**

HRFMIK RIEE BT 95%
R R BB E R 99%

Al S AR S00hPa A7 34 v B S AR sl 34 v B (KA O R B 3 Bios tHIE 3a %
WL P 46 0] 5 FBF 05 1 34 o JEE PO AEL % SR BT, B bR s IR R (R 34 v JBE 5 4 wo] i R A 2
TEARDR, P ARE Hb X (1A 34 A 26000 o FE R 25 3G KT 1G4 o T 20 BT AR KT 58 FE 48 250 5 6 34 1)
SR (B 3b), Ar#h s B SAE i B F AE R IEAL 77 . BT B i X DL & ALK P v |
S FUHIE, RGBS X R X A7 A PR . 7E R R EFHLIX, AHOC R AL
B A -7 B, fERIEECT (B 3¢), ZFE%S 500hPa f R ELE 120° E £
LT MR AR R R ER “-. +. - +7 B, X5 EAP BAHCHT EOUAPIRGL—EL.
B 3d FTRE IR 40 SR TR0 S PR L 4 e 2 A 0% 2R BUOTE 2R 7 1 Bk 2 L S 35 110 1 PO AR 43
1, BEELX SRR, S00hPa $RBNALFLE RO (1 h 44 X 230 EFH s,
T E AL AT -2 PN ORRE (1 24 B iy 2300 T B a3 o TEARN SR BEFR AT (18] 3e), AHILT
Bl 3b, ZFHRECG NN m R A O RECE N B3, TERIFAGE AT X O IEARDE, T
FE BRI TG 50 LA S T AR 2 1 T 2 X S I ARAE G, AR S DX AR 5% SR 201E im0 20 A 18 A
o BALIRECT (B30, $R%0S 500nPa PLANA 3w BEIAH I R B A 3c ML, 3R
YL EAP SBAHSCHAIZS, (EAHN T8 3¢, maAbTRES PRzl 3 (i AE SCHEAE PE LK PV 5 n i
%, WM EE RSN AMEE, BlEf bR s EAP AUEAR A L.
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(a) Area(H) with H 0 (d) Area(H) with He
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120E 120w
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Fig.3 Correlation coefficient between (a, d) ASL (b, €) RLI, (c, f) NSI and 500hPa H (left panel), He (right panel).

The interval of the contour is 0.1. Negative values are showed by dashed lines and 0 lines are overstriking. Area

shaded by light (dark) colors represent the correlation coefficient above 95% (99%) confidence level

BE— B H A KR EIEECS EAP #6350 (Huang, 2014) HMIMI<RE (£ 4) A, =%

Al TE4S EAP BUEMCHAAIERURIVEL R . TEIXZH, 40 iR BOR AN 8 fa 50 S
EAP 5502 [HIAH G R E05 7 N-0.46. -0.33, EASEEIT 99%, X3 B TGI8 /2 40T 5 B 454
(RGN, 32 AR SR EE AR B G I, A R T B i AL AL ) BT B R I AR X A 3 )
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TR FALEECS BAP f8 2 MM S RECH 0.47, BB 99%, R ELK W
A6 R T R ACEAL I T B DL H AR X AL A BT BRI, =3RS
EAP {8502 B FIMI O 2505 B N-0.41. -0.48. 045, BEASEASEIL 99%, WM =K% 5
EAP RUTEAH G Z AR R F B PEF IR RE L.

F4 RIEIEECS EAP B WA R RS, 155 rh U 2R 2 R R PR3 S MR % A%

Table 4 Correlation coefficient between WPSHI and EAP indice. The values in brackets indicate the

correlation coefficient after removing decadal trend

= 246 5% 5 ¥ A A 5 FEE i 2 BBz
EAP 544 -0.46 (-0.41) -0.33 (-0.48) 0.47 (0.45)

EAP RU3E AH O AL 5 0 25 V.3 X Fe /K f oy L A R S IR AE (Huang, 2014 3058 #4455
2011), X IE=K48405 EAP BUREASCZ MRV LLRIL, 0 tfEadi. mMittedls
EAP Fa8U AR DV BN T AN 5 FE TR 4, 4 xd o FE R4 R dbAR 2 AE B0 4 RAE AR WM IX EAP
TUREAROCIIAR A . HHRTSCRTIR, A5 FEFRHOM 7 2 58 T XIBCF A I bR - ARbR 5 5, B
RERIBIEAE S, MIXFME S RIIERREUT R AR R4S EAP MBCRESI SR, X1E)E
SCH AT DU, A5 4R BOG R AL TR A 2w G5 B, H AN X 85 52 SR 57 50

1 BlISEHEPEFRBEFEKXRULS MR RE D
4.1 FEBSEHSTERBESMKXR

(a) Area(H) (b) Area(He) (c) Ridge
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B4 (a) ZEXFETREL (b) AHXREEFRE AR (o) FdbIEES T E KR 5 4 R AHC R 4. &1E

LRIRGA 0.1, RFFANRRECN G, BN ARE 0 2k, K R FRREMRARBEF LR

i1 90% (95%) X Ik

Fig4 Correlation coefficient between (a) ASI, (b) RLI, (c) NSI and precipitation anomaly percentage. The

interval of the contour is 0.1. Negative values are showed by dashed lines and 0 lines are overstriking. Area shaded

by light (dark) colors represent the correlation coefficient above 90% (95%) confidence level

Kl 4 Py b SC i 3 SRR s fEECS FE B ZEREKRIAE S R B0 A . A 4a AT L
B E), Ao R RS FE KT R X AR K R 2 ARG, 5 bH X R K 2 1
FHOG, IR LR W B 5 F 8 B A B2 B PR s vE A, AT R et X 0 B /KA s n, 4
ABFEANCRE 228D o AR 9 B R B 5 AT i /N 7 DX IR /K I Y 32 3 A IEAR O, T 55 4
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P X LI FARG (B 4b), FESRANAL I ML, Fl i AR i B 10 3 5t 2 (S KV IRt
DANZE, HrbEKEERD . MEREILEECS R EE KRB mEH (8 40,
e b i i LV gt DX DA 7 i X R A 3 0 SRR DG, AR R I TEAR G L IX RO,
YR F AT RACRPRAS I, FRE N WA THEACX, KT DL A X R B AR A . X
Se gk L5 FT AT T BT 2 45 AL (He etal,, 2001; Renetal., 2013). HATSCHIER AT
wn, AR RS T X IRIAERR S S, BN AR XK EAP BUEAH SCRALE o 11 A X
SRPETREG A 2B T ABIBIRE S, HBOK T Blm RGR MRS, (HHEE EAP &Y
TEAH R Z R D¢ R AL HISS, Xt S350 T AR SR B FR 480 o [ AR B K O R w55

NERS AN RIHRHCT m A B AbAr BN SR, 724 T ORI A, FRATIRHCE- A Fa$i
fHEK GRN)) [ 8 FREAT A AT, X% A8 HR T LI KRR, i B
F 2%,
4.2 AEESHEENNOFRERSHRRS

Wl s foR, FE4 TR EUR ISR T (B 5a), R AL T REKITRE, B
IRIERICH N X . VLRI E 2, X 5B 4da BEIZIRHIE . [FI PS5 Rk
WD, ARl X DA R R W IS D IR o PE 200 5 i A /D R L T
(E5d), W TFREID, BRKEREPEHIMTRZ X, KITUIRERT KX 8%
VTE 3 T

MIRI ST R, U4 SRR EUR KRS, 7E S00hPa &% b, BT A BRAERE 10,
RN AR R B E FTRRES (8 5b). 8500hPa K7 L, SFHH 48 B AR AE e 5/ et B0
TR R0, Her S AU R A TR AL, AR AL T H AR X . DUIJR
TG P A E A RO o o 3K B8 S W PRI P ) s i e P A 7 32 A Rz ], ) T
AESIIE T WOKEIEMERE (B 50), JbrthX RO R mAbrKE %, Bt
7 1l DX IR A KV B (R, % T ) o 6 B P I BRI, T IS S KV D  AERE T
K H U KRN T d IR K Pk RS (R A P A 7 S R KV s ZE K YL IRtk
Faty, IXUCHRRAA R TR W JbJ7 D AR . 2260065 50 52 4 Al /N
500hPa R IEALHABEARIRAL (B Se), AR AT A5 H A& AR A4k, X 51130453
[ 455 58 P F i O VE R AE R G AR R A I s — 8. TI7E 850hPa & [F 4= Fs b [X 52 57 fi
FA ARG, DU /R I 76 R O A e R PRI, s m XU S i R 2 R Re K el A
ek TEKVRAIE SR LR ATE S, Sk EH RS KR A RIE PR X — B b, 5
HAKFOBRERIES (B 5D, RERKS HIACEE RS . WE S RgRE, 4ixt
SREETRACN, ARWHLIX EAP BUBANSCASLIA R, HULPOKBAA/E S 25, 40 im ek
B ep E R R KOG R IR AT
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Bl5  (a-c) ZansmERE PR R s 1) 8 M (d-0) ALK 8 4 (av d) FE/KFEPH /> 2 (A
78)+ (by e) 500hPa fHfZ % (7S, ¥fi: gpm) 5 850hPa K (LEacE, Hfi: m/s) DL
J (ev £) 850hPa KRR % (REKE, BA7: g/(cm-s-hPa)) H/KVUEEEYE 4 GARE, #A47:
10% g/(cm?-s-hPa)) &R . HHa. d Fin S X R K BE~F 1 7 BAS T 90% M X4k, by e H
DN S X R = 3 i BAG T 90%, 850hPa KUE/NT 0.5mys (MR H . o £ HFH KRB R/
T 0.5 g/(cm-s-hPa) i) 5 5 /KB R A2
Fig.5 Composites of (a, d) summer precipitation anomaly percentage (shading), (b, ¢) 500hPa H anomalies
(shading, unit: gpm) with 850hPa wind anomalies (green vector, unit: m/s), and (c, f) 850hPa vapor flux anomalies
(black vector, unit: g/(cm-s-hPa)) with vapor flux divergence anomalies (shading, unit: 108 g/(cm?'s-hPa)) in (a-
¢) the highest 8 years and (d-f) the lowest 8 years under ASI. Precipitation anomaly percentage above 90%
confidence level in (a, d) and H anomaly above 90% confidence level in (b, ¢) are dotted. 850hPa wind speed
below 0.5m/s in (b, ¢) and vapor flux below 0.5 g/(cm-s-hPa) in (c, f) are omitted
FEXS SR FEFR RO A I B /K B SF- 8 20 28 il S R RFM AR W& 6 From. ZEARXT R4
R, FRIE A AL TRV, HAR LT 4 5 B e B i KR, 2 2 R A X AL THKIT
Hle (B 6a). FEADN R EE AR EUR /N, TR A TR AR B KX, I PABREK
Wb (K 6d). MINRIg B, EARSREFEEUR R, 500nPa $E8NA7 % (K] 6b) 7E3KIH
T3 X R 2 R B KA T IR E R LI, H A X sl 67 34 5 3 K . 850hPa [,
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VARG N . XA IR B R B T KIL LA R T R R . AHEC T A3 @, 30
B35 i BE 5 I I AR A A B Xt I, (BB B AE DE R X I R AT 5 (14 RIS B 1 55 1 i
(K] EAP BUEAHIRAE 5, IXAE EAP HIREEIX 2 — HASHEMIT SO WIS, 248 B %5 i e
0L TR DN BRI, RN T, L7 FRERIEAYIE, MXEEZEss
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Fig.6 Same as Fig.5, but for RLI. Shaded area in (b, ¢) stand for the composites of 500hPa He (unit: gpm)
FER 7 AT LUK, g b8 80 K, ZRIERT A AL T AR b b X, VLI DA ST g
X EIEZRTFRE (& 7). M AbiE SR N, REZ WX FEZATHEREmX, K
T SRR I —BUw+ (B 7d). WNRFEINRE SORE, ERIERFALFIRE T, 500nhPa
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500hPa — 2, (EANHT A FIEALMRION TIENE- S U VE- UiV E R i 5, XA AR RS
FRE AT AR B3 X 52 0 B XAz (B 7b). FESR KB R ERTUIEH, Sk E i
FIKVA BT N, KR KRR E A i, AT R B i 4 K ns, B
AL A R X ) A B mIR R K> (B 7o), X EEIE A 1 VLIRS B K s B He b F
KN . 2w AL AR EUR /NS, TR 5 S00hPa A7 34 5 FE R B H -5 P8 550 S I SRR
HH P AR AL AR A o 1) e PR AR - R o 7E 850hPa |, AIRZRHE X I ) AUNE 57 1 B B, RUIATE
AT AR L X A7 8 B P O g XU B AU 6 1 H AR LUK (I 7e) - B8 7 500hPa
IS 850hPa, ZRMEIABR DN S EAP BUMREA OCALAS . /KRG b, Bl g il 3R 5]
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Fig.7 Same as Fig.5, but for NSI
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Fig.8 Composites of (a, ¢) 200hPa zonal wind and (b, d) anomalous zonal wind in (a, b) the highest 8 years and
(¢, d) the lowest 8 years under ASL In (a, c), the contour interval is 2m/s and wind speed over 20m/s are
highlighted. In (b, d), the contour interval is 1m/s and area shaded by light (dark) colors represent the zonal wind
anomalies above 90% (95%) confidence level
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Fig.9 Same as Fig.8, but for RLI
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Fig.10 Same as Fig.8, but for NSI
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Fig.11 (a) Correlation coefficient between RLI and summer mean upper-tropospheric (500-200 mb) eddy
temperature over tropical region. The interval of the contour is 0.1. Negative values are dashed and 0 lines are
overstriking. Area shaded by light (dark) colors represent the correlation coefficient above 95% (99%) confidence
level; (b) Normalized time series of RLI (dashed line) and summer mean upper-tropospheric eddy temperature in

WPSH core region (15°N-25°N, 120°E-140°E)
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